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32.2 
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?dl. 2 
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]:lo a. m.. ............ 
137 a.m. 
210 a.m... 
?:37 a. m.. 
206a.m .............. 
3% a. m.. ............ 
1:06 a.m.. ............ 
4 : ~ s .  m .............. 
5:wn.m .............. 
5:37 a. m.. ............ 
6:Oi a. m.. ............ 
8:3Y a.m.. ............ 
7:08 a.m.. ............ 

............. ........... ............ 

TAUL~.: 4.-Simultanwua current-temperature observations iwi& and 
outsrde fruit regiori i n s t n i m t  sheltm at P o n m a ,  Calv. 

24.1 
3s. 8 
9.3 
3.1  

TABLE 2.-Minimum t~mpcratures m clear n' ita in cotton region and 
f m i t  region iiutrunmt shelters ut &qord, Ortg. 

Air 
empera 
ture. -__ - 

F. 
56.0 
52.1 
4% 5 
49.7 
44.1 
47.0 
42. 1 
40.0 
35.3 
33.3 

- 
D8W 
lolnt. 

-- 

Date and time. 

1919. 
........... .- ... 

Apr. 6-7: 
3:43 p.m .............. 
4:49 p. m .............. 
6:ap .m .............. 
z2np.m .............. 
fia5p.m .............. 
s5sp.m .............. 
9:zsp. m .............. 
8:iigp.m .............. 
12:42a.m..... ........ 
5 : s a . m  .............. 

AU 
!mpera- 
ture. 

a F. 
36.0 
35.6 
34.3 
32.7 
32. 2 
a. 5 
30. n 
3n. 9 w. s m. 2 

m. 1 
20.2 
31.9 

9. * 
3 . 7  
3 . 5  
27. n 
?7.2 
24. R 
26.7 
27.1 

35. n 

m. n 

w. n 

28. n 

37.6 
' 35.1 

37.1 
83.7 
31.7 
31.0 

27.6 

4?. I 
40.7 
41.C 

35. E 
34.1 
33. t 
34.1 

31. a 

34. ; 
3% A 

-- 
Shelter 

tempera- 
ture. -- 

Clouds. 

8:17 p. m.. ........... 
p:57 p. m... .......... 
9:27p. m ............. 
lo:% p. m. ........... 11:n p. m.. .......... 
4:Qa.m. ............. 

Date. 

5:Bp.m .............. 
225 p. m .............. 
12% a. m.. ........... 
1231 a.m ............. 
1 2 : ~  a. m ............. 
]%a. m .............. 
292a.m .............. 
557 a. m.. ............ 
4:Gp.m .............. 
5:mp.m .............. 
6:mp.m .............. 
7:38 p. m .............. 
801 p. m .............. 
ii:d p. m ............. 
12:29a.m ............. 
1:Ma.m .............. 
8:29am .............. 
4:44p.m .............. 
547 p. m .............. 
7:mp.m 

Apr. 10-11: 

Apr. 11-12: 

.............. 

Cotton Fryit 1 region. 1 remon. 

ci. st .... 
Ci. St .... 
Ci.St .... 
Ci. St. ... 
CLSt .... 
0. ....... 
St. cu. -. 
st. cu ... 
st.cu ... 
st. Cll.. . 
Cll.. .... 

Depar- 
ture. 

-3.2 
-0.1 
-0.8 
-0. 6 
-0.6 

wmp.m .............. 
ft28p.m .............. 
8:ap.m .............. 
1027 p. m ............. 
i l : ~  p. m ............. 
331 a. m .............. 

0 
0 
0 
0 
0 

0 ....... - i  

0 ....... -:  
0 ........ 
0 ........ I 
0 ........I 

Shelter -- 
Kind. 

?epar- 
ture. 

e F. 
+ L O  
+o. n 
+n. R 
+n. 5 
+ a s  
+n. 6 
+n. 4 
+3.1 

n. n 
+n. 7 
+n. 2 
+n I 

+n. 4 

+n. 9 

+1.0 

+2.6 

+l. 1 
+1.1 
+1.0 
+1.2 

+o. 8 +o. * 
+1.3 
+1.2 

+n. 1 

+n. 1 
+n. 4 

+n. 3 
+l. 7 

-0.1 
+ l .  5 
+l. 1 
+1.1 

+2.0 
+1.0 
+2.0 
+O. a 
+l. 1 
+l. 3 
+1.5 
+I. s 

+n. s 

-- 
.mount. OF. 

29.0 
2s. 0 

32.1 
n. 0 
31.1 
32.1 

m. o 

OF. +a 6 
+O. 6 

+O. 4 
+o. 3 
+o. 2 

+a 9 
+n. 4 

+a 2 
+a 7 
+O. 7 
+O. 6 

1919. 
Aprll 7 ................................................ 

8. ............................................... 
I1 ................................................ 
12. ............................................... 
14 ................................................ 
30.. .............................................. 
!a ................................................ 

410. 
0 
0 
0 
0 
0 
0 
0 

0 

0 
1 
1 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

n 

n 

5 
0 

C 
0 
0 
C 

a 

a 

u 
I 

F 

1 
1 
2 
6 

a 
r 

-- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

A. st. 
2\. St. 

0 
0 
0 
fl 
a 
n 
n 
a 

a 

C 
C 
C 

s t ,  
( 
( 
I 
( 
( 
t 
( 

( 
CI 

( 
( 
( 
4 

Ci 
ci. a t  
Ci. s t  - 

34 
34 
32 
31 
31 
31 as 
32 
29 
29 
30 
30 
30 
29 
29 
21 
27 
27 n 
!a 
2 8 .  
25 
25 u 
25 

May 4 ................................................. 
5. .  ............................................... 

10 ................................................. E . 5  ,3.2 
13 ................................................. 33.01 8 . 8  

1920. I April 11 ................................................ 
11 ................................................ 
16 ................................................ 
17 ................................................ 
18... ............................................. 
3.. 
2? ................................................ 
M. ............................................... 
21 ................................................ I 
9. ................................................. 
29 ................................................ 

.............................................. I 
31. k 
34.9 
35. [I 
3.3. n 

2s. 1 
26. (1 
3.6 
31. li 
34.0 

27. n 
3'2 n 

31. R 
34.9 
85. I) 
33.7 
28.9 
32.0 
28. 1 
3 . 1  

31. fl 

3n. o 
an a 

n. o 
0.0 
0.0 

+o. 1 
-0.1 

0.0 
-0.3 
+o. 1 

0.0 

+n. 5 
+n.4 

Nay 3 .................................................. 3?.5 1 32.8 +0.3 
3 ................................................. : 31.01 31.4 ,  +0.4 
4 ................................................. ~ 31.11  31 .1 '  +0.3 

Depar- 
ture. 
- 

Clc 

Amount. 
-- 
.. -. .. .- . - 

410. 
6 

ds. i 24 
25 
23 
a5 
28 
28 
B 
25 

37.5 
z5.0 
35.4 
33.4 
31. R 
9 . 5  
29.9 
28.3 

40.1 
39.7 
39.0 
37.9 
35. 4 
34.2 
32.8 
32.1 
32.3 

F. 
0.0 

-0.1 +o. R 
+O. 3 
+I.  3 

+l. 1 
0.0 

+l. 4 
+O. 4 

+o. 1 +o. 1 
0.0 

+o. 9 
+ L O  

+l. 3 +o. 9 
+1.5 

+n. 9 

+a 9 

+a 4 

+a 1 
I: ; 
+o. 1 

+l.6 
+O. 6 +o. 8 
+2.1 

-a e 
-0.1 
-1. E +o. 7 
+O. 6 
+l. 2 
+ l . C  
+O. e 
+l. e 

+a 4 -a 1 
+a 4 
+o. 3 
+o. 4 
+O.' 
+1. 
+O. + 1. 
+1. 
+O. 
+1. 

F. 
56.0 
52.2 
47.7 
46.4 
42. 8 
4 2  1 
41.0 
40.0 
33.9 
3?. 9 

32 
?2 
LS 
32 
33 
P I  
3.3 
33 
21 
31 

I1 

30 
m 
?o 
m 
29 
31 
9 

?2 
29 
m 
m 
n 
29 
?9 
?9 
3n 

31 
?7 
35 
3s 
34 
34 
22 
31 
31 

40 
%I 
3q 
4n 
41 
XI 
30 
3s 
39 
3R 
32 
32 

37 
37 
31 
31 
31 
32 
2!? 

xn 

6 
6 
7 
4 
3 
1 

FWX. 
0 
5 

S 
0 
0 
0 
0 
0 
0 
3 

6 
5 
4 a 
3 
3 
2 

Few. 
0 

10 
3 
3 
3 
4 
5 
8 
1 
0 

9 
9 
6 
3 
1 

Few 
Few 
Few 

a 

Dec. 13-11: 
6:3Op.m ............. 
656p.m ............. 
227 p. m. ............ 
257 p. m.. ........... 
S 3 p . m  
$:.%q p. m.. ........... 
1:27a. m .............. 
1:Sa.m 
4:Za.m ............... 

............. I 

............. j 57.2 
.st. 1 
46.6 
34.9 
34.0 
34. ? 
3 2  5 
3 2  1 
28.2 

57.5 
55.0 
52.2 
47.4 
45.9 
36.4 
SA. S 
33.9 
29.9 

63.0 
61.1 

49.1 
u3C 

35. fl 

53. a 

a. a 
37. a 
34. a 
53.8 
54.1 
52. E 
49. I 
45. ( 
44. 
4 2  
41. 
41. 
40. 
33. 
31. 

57.3 
51.2 
46.6 
3s. 8 
3% 0 
34.1 
33.8 
3% 0 
29.7 

57.9 
3 . 7  
5 2  0 
47.5 
46.0 
3*. 0 
35.4 
34.7 
32.0 

w. 2 
BI. 0 
52.0 
49. R 
49.9 
47. 2 
3s. 0 
35.8 
35.S 

54.2 
54.0 
53.0 
50.2 
45.4 
Bi. ( 
44. 
4 2  ' 
43. 
41. 
34. 
32. 

Shclter temperature is current resding of dn imum thermometer !nside i n s t m a t  
shelter. . Air temperature is r e a  01 dry-bulb thermumeter of shug p s m e t a  
after whrhng. 

Station numbers.' 

i- 
IT Date. 

I 
OF. 1 '  

37.0 

34.2 
36.9 
32.6 1 
38.0 
4?.9 
35.6 I 

39.1 I 

35.5 
37.2 
34.9 

'F. 
37.0 
38.9 
35.0 
37.8 
33.0 

63.5 
36.0 

33.9 
88.0 
36.0 
38.9 
35.0 

88.0 

a5.i 

'F(shc2- 
IU.) 

37.0 
38.1 
34.2 
36.9 
32.6 
37.9 
43.5 
35.4 
31.8 
34.0 
37.1 
35.5 
37.0 

OF. ' 
37.0 I 
38.5 
34.6 I 
37.0 

42.9 
35.9 
34.6 
34 .O 
37.8 
3.5.9 
37.5 
35.0 

33.8 I 
38.0 1 

OF. 
37.0 
bS.5 
.34.5 
36.9 
32.5 
37.9 
42.9 
36.0 
34 .9 
33.9 
37.6 
35.0 
37.0 
34.9 

OF. I 
38.0 
34.0 I 
36.6 
32 0 

422 
35:2 I 
34.0 
33.1 
37.0 
35.5 
36.8 
34.3 

36.9 I 

37:5 1 

35 .o 1918. 
Jan .1  ................... M.0 3 3 3  :, 34.0' 34.9 

2 ................... 31.0 . 30.3'; 30.5 \ 31.0 %:\ 31.9 

.......... Average i i 35.9 1 35.4 i 35.8 I 1 s . 8 1  38.0 I 38.4 - 
1 Sec 6g. 3. 

DIFFERENCES BETWEEN THE READINGS OF SHELTERED 
AND UNSHELTERED THERMOMETERS IN FIELD WORK. 

By H. J. Cor. 
IPmuted  before the Amdcan Sleteorologicnl Society at Chicago, Dee. 29,lm.l 

(Author's abstract.) 

of the exposure of thermometers in the 
be Sven cardul consideration, and 

May 4-5. .............. .............. ! 338p.m 
r1sp .m 
3 m p . m  .............. 
6:32p.m ............... 
831 p. m .............. I 
8:57 p. m 
243a.m..... 
8Wa.m .............. 

.............. ......... 

74.8 
75.8 
73.0 
67.0 
55.4 
53.0 

78.0 
75.9 
73.8 
67.6 
58.0 
53.0 
38: 8 

Shelter temperature is current r8mdlng of minimum thermometer inside instrument 
sbater. A& tempemturn Ia reUUn# of drp-bulb -W of sUng pqmbmmtar 
after whirling. 
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the character of the environment should be fully de- 
scribed, dona with the published fi ures. The readings 

tures of the thermometers themselves, but the ap roxi- 
mately represent the surface temperature o?bott the 
vegetat-ion upon which t,hey rest and of the fruit in the 
immediate vicinity, and not the temperature of the air. 
The heat lost! by an unsheltered thermometer, especially 
on clear nights, is greater in a more or less degree than 
that indicated by a shelterecl instrument close by. 

During a research in the Wisconsin cranberv marshes 
minimum thermometers esposed in the open invariably 
read lower in clear weather than sheltered instruments; 

of unshelterea instruments are actua e ly only the tempera- 

and over dense vegetation on clear nights differences 
ranging from 4 to 9 degrees (F.) were observed. 

Dunng a research in the orchards in the Carolina Moun- 
tain region minimum thermoineters fastened to shelters 
5 feet 6 inches above the ground usually read during 
cloudy weather about the same as thermometers within 
the shelters at  the same height, but in clear weather the 
nnsheltercd instruments always rend lower, but seldom 
more thnn 3 degrees (F) ; the differences not being as great 
as in the cranberry niarshes because the instrument.s were 
farther away from the ground and in sections usually 
where the vegetation was not so dense. The differences 
were smaller when fresh to strong winds prevailed. 

THE COMPARISON OF THE INDICATIONS OF SOME HOUSE THERMOMETERS I N  WINTER. RESULTS OF 
OBSERVATIONS. 1 

Hy I ~ E N K Y  I.  I ~ A L I ) W I K .  

(Saniiw Lake. N. Y.. Maq-3, 1Y:O.i 

aYNOPSII. 

In  the co:np~rism of 197 outdoor h~iusch~ild tlirriitimrtt.rs with il 
sling psvchm.neter at teuqwaturre ranging ftnm Oo tn -3W' F., it 
waa found that theye was H, imm exor of 5.2' I:. YI WIII arcd wi?h 
the ps:;chronicter. the aiiiniint of error ii~cressing with &CI.CBSP 111 
temperature. Of the number tcsted 120 g.trc 3 re.ding ton high, an#! 
68 a reding too low. while 9 were cxrect at t,he iibaw\-etl tprnprrstrirt.. 
The greatest enur found w w  311- F. .  

I t  is II coninion occiirreiice in 21. small moutit,iin rani- 
munity that whenrvcr thc mercury drops c.onsidern.bl?; 
below mro on ti still win tcr morning mamy conflicting 
reports are circuliited rc mdiiig the temperaturr. There 

including a rsgue idrn. thnt some arts of n town are 
colder than others, but there cisists {ttle definite knowl- 
edge on the su5'ect. It w n s  with 2: view of ascerhin- 

planned to make a complete t,hermometer census of the 
d a g s  of Saranac Lake, N. Y., under a wide range of 
tempeIature conditions, but. this was found to be im- 
practicable in the available time. The author fully 
realizes the limitat,ions of the above observations, ow- 
ing to the many factors not. considered, but hopes that 
the results may be of some int,ere.st. if not of much prac- 
tical value. 

Observa.t.ions were n d t ?  bet.wccn 7 : l t  and 8 a. m., it  
having previously beeu determined that no npprecisble 
rise in teniperaturc occurrcrl during that period. The 
weather conditions were dioson tls nmrlp the saItie on 
the different days ~ L S  possible, cloudless and still mnrn- 
ings being selected. The tenipernture reading with 
which the reudiii s of thc household thermometers were 

of ti Green's No. 15CI sling psychromet~r whirled readinr near t e house t$herniometer. In  the following results 
the readings of this pavchromater are referred to by 
concession as "standard," and i t  is assumed that no 
variation occurred in the instrunieii t during the observa- 
tions. 

To insure this tha sychrometer was ktyt as milch as 

sure of the thennometma tested differed in ne:wly every 
case, and hiit a few were nttachcd to trees, or ohjects sepa- 
rated from heated houses, little comparison Cal i  be made 
among them. However, the observations msde close 
to, and applying to one thermomet.er only, me. sufficient 
for our purposes of showing the errors of individual 
thermometers. I t  must, of course, ha understood that 
the arbitrary corrections applied to the different ther- 
mometers in the tables hold true only for that particular 
temperature a t  which they were checked. 

me rmious popular exp k anations for t h s c  discrepancies, 

in more definite i y tho cmse of t-hcse variations that the 
to K owing ohaervations were niude. I t  wns originally 

compared KLS o % taincd by tanking the mean of t.hret! 

possible a t  a uniform P y low temperature. As tho espo- 

About t.wice US many tl'ierniometeru read too high as too 
low, and it  was not.icetl t.hnt i t  u-as generally the cheaper 
alcohol thernionwt.ers which read too low, while the 
majority of thc mercurial thermometers read too high. 
The mean rnriatioii from the sttindiird of the 197 ther- 
monicters tested was found to be 3.23' F., the error in- 

In- 
cir1c.nt.a crensiuf ly some of the series of obsrrvtitions illust.rated 
very well t,he rariatio!is of temperntme clue to topographic 
con& tions, and shows t.hn t. tlirse variations are inde- 
pcwden t. o f  differences in thcrmometcrs. In  figure 1 
thr rcdings of the sling tlicriitometer are plotted beside 

from 2.31' at. 0' F. t,o 4.1s' a t  -28' F. 

nn upprosimatc profile of the round corered in the 

on t.he distrihutioii of surface teniperaturea a t  about 
sunrise on clear, quiet, winter moriiin 9.' 

Errors in thermometers arise chiefly !-om three causes: 
First, from the contraction of the glass and c h q e  in 
the thermometer fluid with age; second, from the differ- 
ential expansion of the scale and the glass (where the 
scale is not marked on the glass) : and, third, from faulty 
ex osure and ventilation. 

$he occurrence of minus errors in alcohol thermometers 
can be explained by t.he insta.bi1it.y of alcohol as a ther- 
mometer fluid. It evnporntes readily, and hence ther- 
mometers are filled at a low temperature, causin 
high pressure to be developed when heated. Aloohi f 
hard to obtain in uniform quality, and has a tendency to 
form ot.her com ounds. However, the coefficient of 

observations, and demonstrat,e t a e effect of topography 

espnnsion of alco 1 01 is about 6 times that of mercury, 
1 The detailed tables and numerid summaries of the niunerlrsl departures are on 

Rle at the central ofem of the Weather Bureau, Washington, D. C. 


